Background: The chronic care model provides a framework for improving the management of chronic diseases. Participatory research could be useful in developing a chronic care model-based program of interventions, but no one has as yet offered a description of precisely how to apply the approach. Objectives: An innovative, structured, multi-step participatory process was applied to select and develop (1) chronic care model-based interventions program to improve cardiovascular disease prevention that can be adapted to a particular regional context and (2) a set of indicators to monitor its implementation. Methods: Primary care clinicians (n = 16), administrative staff (n = 2), patients and family members (n = 4), decision makers (n = 5), researchers, and a research coordinator (n = 7) took part in the process. Additional primary care actors (n = 26) validated the program. Results: The program targets multimorbid patients at high or moderate risk of cardiovascular disease with uncontrolled hypertension, dyslipidemia or diabetes. It comprises interprofessional follow-up coordinated by case-management nurses, in which motivated patients are referred in a timely fashion to appropriate clinical and community resources. The program is supported by clinical tools and includes training in motivational interviewing. A set of 89 process and clinical indicators were defined. Conclusion: Through a participatory process, a contextualized interventions program to optimize cardiovascular disease prevention and a set of quality indicators to monitor its implementation were developed. Similar approach might be used to develop other health programs in primary care if program developers are open to building on community strengths and priorities.
Introduction
Prevention of cardiovascular diseases (CVD) in primary care is less than optimal. 1, 2 The chronic care model (CCM) 3 provides a general framework for improving follow-up for patients with chronic diseases 4 by targeting six domains for quality improvement: (1) self-management support, (2) delivery-system design, (3) decision support, (4) clinical-information systems, (5) community resources and policies, and (6) organization of health care. 5 Each domain may be translated into a variety of interventions and a range of possible modalities for delivery. 3, 6 Interactive approaches have thus been used to engage clinicians in simultaneously developing and implementing CCM-based interventions (e.g. plan-do-study-act cycles, collaboratives, and breakthrough series). 3, 7, 8 Although such initiatives have yielded evidence of practice transformation and positive patient outcomes, they have rarely been evaluated using solid methodological design such as randomized controlled trials. [9] [10] [11] [12] In addition, it is not possible to differentiate the impact of an intervention from its implementation, since both occur simultaneously, and there is often scant description of the participatory processes. 13 Interventions may be developed intuitively, without explicit knowledge of factors that may hinder or facilitate implementation. [13] [14] [15] Quality-of-care indicators based on the structure, process, and outcomes of health care 16 are used to evaluate the implementation and impact of interventions, but they are often developed from scratch and without appropriate validation. 17 To mitigate these limitations, preparatory phases separate from the implementation process and longitudinal collaboration among various primary care actors (clinicians, patients/ family members, decision makers, and researchers) has been suggested. 18 To our knowledge, though, the preparatory or early phases of quality improvement trials have rarely been reported. In part as a response to this omission, the TRANSforming InTerprofessional clinical practices to improve CVD prevention in primary care (TRANSIT) research program was undertaken. The aims of the program are (1) to identify priorities for action to improve cardiovascular prevention in primary care (Phase I), 19 (2) to translate those priorities for action into an interventions program (Phase II), and (3) to evaluate the implementation of the interventions program (Phase III).
As part of Phase II of the TRANSIT research program, this article presents an innovative multi-step approach to select, develop, and validate a CCM-based interventions program and to develop quality indicators to monitor its implementation. A five-step process was designed (see Figure 1) , incorporating a combination of approaches comprising both participatory and qualitative methods. 20 It included large-group and subgroup meetings, focus-group discussions and individual interviews, and appropriateness survey.
Methods

Context and study design
The study was approved by the local research ethics committee of the Centre de santé et de services sociaux de Laval. All participants gave their informed consent. Except for researchers and decision makers, all participants involved in Steps 1 to 4 received CAD$100 compensation for each meeting attended. Participants involved in the validation process (Step 5) received a compensation of CAD$50 for reviewing and commenting on the TRANSIT program.
Recruitment of participants and sampling
In participatory research, different types of participants hold different views on preventive care and can make pertinent contributions to research. 21, 22 In this research, primary care actors were purposively sampled from the primary care community of Laval (the third largest city in the province of Quebec, Canada) and included researchers, clinicians, administrative staff from medical clinics, patients/family members, decision makers, and representatives of the physicians', pharmacists', and nurses' professional corporations.
The researchers and the research coordinator designed the participatory process, coordinated the logistics of the study, and were much engaged in making the analyses and reporting the results. Patients and family members were referred to researchers by participating clinicians. Researchers were responsible for recruiting all participants. Participants to Steps 1 to 4, including patients and family members, contributed in a similar fashion to every step of the process.
To be eligible to Steps 1 to 4, participants had to commit to attending the first two large meetings while those invited to participate in Step 5 had to agree to review the interventions program and complete a telephone interview. Patients had high or moderate CVD risk, suffered from two chronic diseases other than CVD, and were perceived as somewhat capable of managing their health. Family members had to be closely related to multimorbid patients at high or moderate risk of CVD, but not necessarily to the patients taking part in the study. The participating clinicians were family physicians, nurses, community pharmacists, nutritionists, kinesiologists, psychologists, and tobacco-cessation experts concerned with cardiovascular prevention. A cardiologist was also involved. The decision makers were directors and managers of regional departments of general medical services, pharmaceutical services, and public health. The researchers were professors in faculties of pharmacy (n = 1), medicine (n = 2), and nursing (n = 2), and a school of management (n = 1). The research coordinator has extensive training and experience in qualitative research.
A total of 34 participants were involved in Steps 1 to 4; 26 others were involved in Step 5 only (Table 1) . Almost half (16/34) the participants in Steps 1 to 4 had previously participated in the Phase I of the TRANSIT research program. (Details of participant attendance are presented in Table S1 of supplemental material available at http://www. recherchepl.ca). 23 
Five-step participatory process
Step 1. A first large-group meeting (20 min) was convened to present the priorities for action identified in Phase I. Those priorities were, in order of importance, (1) Process indicators were presented and discussed. Then the appropriateness of each process indicator intervention was scored by each participant individually.
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Participants reviewed the Program and completed a 20-minute telephone interview. Figure 1 . Summary of the five-step participatory process.
STEP DESCRIPTION OBJECTIVES
Afterwards, three parallel 1-h focus groups were held. Each dealt with one of the three priorities. Participants were pre-assigned to a group by the researchers based on declared preference (participants stated their first and second choices) and type of expertise or experience. Each group was given the list of possible interventions for the assigned priority and a researcher asked participants to select or suggest two interventions and justify their choice. The two most frequently selected were discussed further until consensus was reached as to their relevance to the project. The two interventions chosen by each group were presented to a plenary meeting of participants (30 min), during which all of them could ask questions and make comments.
Appropriateness survey. The appropriateness of the selected interventions was evaluated in a Web survey adapted from the RAND/UCLA appropriateness method. 24 Participants rated each of the six interventions proposed in Step 1 on a scale of 1 to 9 (1 = totally inappropriate and 9 = totally appropriate). Appropriateness was assessed by Fitch's criteria. 24 If there was still uncertainty regarding an intervention, it was discussed again at the next meeting.
Step 2. A 2-h large-group meeting was held to finalize selection of the interventions. First, the survey results were presented and discussed, and the final selection was made by consensus. Then, in the second part of the meeting, participants were invited to join one of several subgroups set up to further work out each of the selected interventions.
Step 3. In the months following the second working-group meeting, each subgroup met two or three times to flesh out the selected interventions. Initially, each subgroup had four to nine self-designated members, including the research coordinator and a researcher. When specific expertise was needed, participants with the appropriate experience and knowledge were asked to attend. Some people thus contributed to more than one subgroup. External experts were also invited when necessary. Table S1 in the supplemental material shows the final composition of each subgroup. 23 Step 4. In a 4-h, large-group meeting, the researchers began with a presentation of each of the interventions. Participants had the opportunity to make comments on the appropriateness and relevance of each of these interventions. In the second part of the meeting, the researchers presented a list of quality indicators they had developed on the basis of Canadian CVD-prevention guidelines along with selected indicators suggested by other investigators. (The list of bibliographic references used is provided in the supplemental material available at http://www.recherchepl.ca). 23 In an appropriateness survey conducted during the meeting, participants evaluated the indicators. They also had an opportunity to modify them and add new ones. A second Web-based appropriateness survey was conducted to confirm the pertinence of the new indicators. Adjustments were made to take into account constraints on data collection in the clinics. Additional indicators were developed to evaluate particular aspects of the TRANSIT program (e.g. the use of local health resources). Step 5. To further validate the program, additional primary care actors were invited to review and comment on the final draft. Representatives of the physicians', pharmacists', and nurses' professional corporations also agreed to review and comment on the program from their perspective. All participants received a copy of the program by mail; thumbnail tabs identified sections requiring special attention depending on a participant's expertise and experience. A week later, the participants completed a 20-min telephone interview with a research assistant on the readability, relevance, and feasibility of the program.
Analyses
Appropriateness surveys. The RAND/UCLA appropriateness method 24 (described in supplemental material available at http://www.recherchepl.ca) 23 was used to analyze the results.
Participatory writing. Audio recordings were made of all working-group and subgroup meetings, and summaries were written by the research coordinator. Miles and Huberman's 25 data-reduction procedure was used; the summaries followed a predetermined structure (list of participants attending, context of the meeting, predetermined thematic sections based on issues raised in previous meetings, and thematic sections based on issues emerging in the course of the current meeting). The summaries were validated by the researchers and key participants. 26 While the subgroups worked on developing the interventions, the research team decided on a writing plan for the interprofessional clinical protocol summarizing the interventions program. Participants contributed to writing and revising the drafts. The research coordinator liaised with participants to ensure consistency.
Validation. Audio recordings were made of the third workinggroup meeting and the interviews, and analytic summaries were written following the procedure set out by Miles and Huberman. 25 The analytic summary of each interview conducted as part of Step 5 documented all general comments and suggestions for changes. General comments on the overall program were categorized by theme. Suggestions for particular additions, corrections, and modifications were noted by protocol section. The relevance and appropriateness of suggestions to modify content were discussed with the researchers and other actors concerned before they could be incorporated into the final document. The interprofessional clinical protocol was then reviewed, and any necessary adjustments were made.
Results
Selection of the interventions (Steps 1 and 2)
The participants identified six interventions: (1) electronic medical records, (2) a protocol for interprofessional follow-up, (3) enhanced access to other health professionals, (4) collective prescriptions, (5) a patient health booklet, and (6) motivational interviewing. In Quebec, collective prescriptions are clinical protocols written and approved by a group of clinicians, including physicians and health authorities. They allow nurses and/or pharmacists to perform clinical tasks that normally fall outside their scope of practice, for example, requesting laboratory tests, prescribing medication, and adjusting drug dosages. 27 The appropriateness survey confirmed the pertinence of all six interventions. However, after presenting the survey results to the second large-group meeting, participants raised concerns about the feasibility, in terms of cost and complexity, of implementing the electronic-medical-records component. It was felt its inclusion would require an entire intervention program of its own, and so participants agreed to discard it. Instead, they decided by consensus to promote the Quebec Health Ministry's Internet-based directory of community and health resources to support self-management.
Development of the program (Step 3)
Six working subgroups developed the TRANSIT program. It is summarized in a protocol for interprofessional follow-up supported by specific clinical tools, including collective prescriptions, listings of available resources, and a health booklet for patients (in French only, available at http://www. recherchepl.ca, under Autres publications scientifiques). The objectives of the program are to improve CVD prevention through enhanced interprofessional follow-up and optimal use of available health and community resources.
In the TRANSIT program, medical-clinic nurses trained in motivational interviewing will be responsible for case management. They will evaluate cardiovascular health and use the patient health booklet to support patients in setting a treatment plan. They will refer patients to the most appropriate community and health resources, employing the electronic directory to provide patients and family members with accurate and pertinent information. Low-income patients may be referred to a specially designed program to enhance access to nutritionists, kinesiologists, and psychologists, as appropriate. Community pharmacists will monitor medication adherence, safety, and efficacy. Using collective prescriptions, pharmacists may adjust drug dosages, and medical-clinic nurses may monitor the attainment of clinical targets.
Interprofessional clinical protocol. The subgroup working on the protocol for interprofessional follow-up was tasked with integrating and defining the roles of all primary care clinicians in a coherent program. The nurse, acting as case manager, will coordinate the follow-up. A budget had been set aside to recruit two case-management nurses for the upcoming 2-year implementation trial (Phase III). However, to ensure the sustainability of the interventions, subgroup participants proposed training the nurses already employed in medical clinics; the budgeted funds were thus freed for other purposes.
Enhanced access to other health professionals. Subgroup participants identified free regional educational programs for patients, mostly in the form of group classes on diabetes, hypertension, cholesterol, healthy weight management, and tobacco cessation. These resources are currently underexploited, presumably because they are not widely known or involve travel and so are not readily accessible to patients. A program for enhanced access to nutritionists, kinesiologists, and psychologists was developed to be supported financially with the funds that had been freed in accordance with participant recommendations. The case-management nurse will assess the appropriateness of referring a patient to a group or an individual education program and refer patients to clinicians in the private sector when these programs do not meet their needs. Each clinic will be responsible for managing its own enhanced-access budget.
Collective prescriptions. Collective prescriptions were deemed necessary to support advanced nursing and pharmaceutical care in the context of interprofessional follow-up. The subgroup on this intervention worked in collaboration with the regional Committee on the Harmonization of Nursing Practices in Primary Care, which decided to give priority to developing collective prescriptions for cardiovascular prevention that could be applied by nurses as well as pharmacists.
Patient health booklet. Participants developed and put together a patient health booklet to share information between patients and clinicians and to support motivational interviewing and self-management. The booklet contains separate sections on cardiovascular health evaluation, definition of an action plan, follow-up monitoring, including information on clinical targets, recommended community and health resources, health professionals currently following the patient, and blood-pressure and glucose journals.
Motivational interviewing. The subgroup looked for training programs available in French in the region around Laval and selected PsyMontréal (in Montreal, QC, Canada), a private firm staffed by members of the Motivational Interviewing Network of Trainers. Training in motivational interviewing will be offered to all primary care clinicians involved in implementing the TRANSIT program. Targeted advertising will promote the training to the nurses, all of whom should take it, and to the physicians, who should encourage the nurse in their clinic to take it.
Directory of community and health resources. Participants in the subgroup recommended using the Quebec Health Ministry's Internet-based directory of provincial health resources, which can be accessed free of charge. Because very few primary care clinicians are aware of the directory's existence, the subgroup decided to promote it by updating the information on regional resources and providing training on how to consult it. The administrative support staff or the case-management nurse should use the directory to make the appropriate patient referrals.
Validation (Steps 4 and 5)
We collected the participants' comments on the program overview (presented by the researchers at the third meeting of the working group). The participants' comments and questions helped the research team make the interprofessionalfollow-up protocol clearer. The revised document was sent to primary care actors who had not been involved in developing the TRANSIT program, and their comments were collected in brief telephone interviews. The interviewees found the protocol easy to read, use, and understand. They considered the descriptions of the role and interventions of health professionals, administrative support staff and patients clear, complete, and appropriate to CVD prevention.
Specific comments on the interventions are reported in Table 2 . The role of the case-management nurse in TRANSIT program was deemed consistent with the role of the nurse in a primary care medical clinic. The role of the community pharmacists was judged to be adequate. Participants suggested including a role description for an in-house pharmacist based in the clinic, who would liaise with external community pharmacists and other clinicians and give consultations to physicians (see Figure 2) ; this position is currently being instituted in Laval. Collective prescriptions applied by nurses and pharmacists were deemed pertinent and necessary, but training should be provided.
The patient health booklet was deemed supportive of communication with patients and health professionals on important aspects of the follow-up, including motivational intervention. Patients and family members considered that they need help to complete the booklet. They thought the booklet and the follow-up protocol realistically reflected their role in treatment. Participants were unaware that an Internet-based directory of resources could be accessed from the clinic, but they recognized it would be useful to the casemanagement nurse in supporting self-management. Other comments concerned the role of the case-management nurse in interprofessional follow-up; her clinical judgment was said to be essential to it and to enhancing access to other health professionals. Training for nurses in motivational interviewing and their use of the directory of community and health resources were both considered appropriate.
Quality indicators (Step 4)
As summarized in Supplemental Table S2 (available at http:// www.recherchepl.ca), 23 in round 1 of the RAND/UCLA appropriateness surveys, 33 of the 42 submitted indicators were judged appropriate by participants and 3 were judged inappropriate. In addition, six indicators were reframed and eight indicators were added as suggested by participants. In round 2, 8 of the 15 submitted indicators were judged appropriate and 7 were considered inappropriate. After the second round, researchers added 48 indicators to take into account every aspect of the interventions protocol (e.g. interprofessional follow-up), and to systematically apply each type of indicators to the management of dyslipidemia, diabetes, and hypertension when appropriate. In addition, some doublebarreled indicators had to be split into multiple indicators (e.g. the indicator "Height and weight noted in the medical file" was split into two indicators, one for height and one for weight). The clinical indicators are set out in Supplemental  Table S3 available at http://www.recherchepl.ca). 23 Table 3 sets out the number and types of quality indicators ultimately selected. In all, 89 clinical and process indicators were chosen and classified under eight categories: (1) anthropometric measurements (n = 8); (2) evaluation of general and cardiovascular health (n = 2); follow-up and treatment of (3) hypertension (n = 12), (4) dyslipidemia (n = 8) and (5) diabetes (n = 18); (6) lifestyle habits (n = 15); (7) interprofessional follow-up (n = 15); and (8) motivational interviewing and use of patient health booklet (n = 11). Indicators need to The health booklet may facilitate changing attitudes and creating awareness regarding the adoption of healthy lifestyle The health booklet enables priority setting in collaboration with patient respecting his or her objectives Role of the patient Patient engagement in treatment as described in the program is realist, as far as patient limits and priorities are taken in consideration, including patient's motivation 6. Directory of community and health resources Awareness The respondent was unaware of the existing computerized directory of resources Relevance
The computerized directory of resources could be useful to the case-management nurse Role of the administrative support staff
The clinic staff may provide information on health resources and the patient should take the responsibility to schedule appointment be documented on the basis of medical records (80%) and patient questionnaires (20%).
Discussion
Clinicians, managers, administrative staff, patients, family members, and researchers followed an innovative, multistep, participatory approach to translate the priorities for action previously identified by the primary care community in Laval into a validated program of specific interventions, the TRANSIT program. The program comprises interprofessional follow-up coordinated by case-management nurses and includes timely referrals for motivated patients to appropriate clinical and community resources as well as enhanced access to nutritionists, kinesiologists, and psychologists, when needed. Nursing and pharmaceutical care are supported with clinical tools. Clinician training in motivational interviewing is provided. Furthermore, a set of 89 process and clinical indicators grouped into eight categories was drawn up to evaluate the implementation of the program.
A comprehensive, contextualized intervention program
By the end of this participatory process, the primary care community had designed an evidence-based program inspired by the CCM. Its main components have already been shown to be efficacious. Team-based care involving nurses and pharmacists is one of the most effective interventions available for improving hypertension, diabetes, and dyslipidemia treatment. [28] [29] [30] [31] [32] In Quebec, interprofessional teams can currently use clinical protocols called "collective prescriptions" to extend and support nursing and pharmaceutical care. Based on practice guidelines and written for specific professionals performing specific acts, collective prescriptions are thus appropriate to supporting team-based care. Studies on multifaceted interventions including lifestyle interventions in primary care have had promising results, 33, 34 although more research is needed to assess costeffectiveness. 35 Psychologist intervention may also be appropriate in CVD prevention. 36 As part of a comprehensive approach, educational programs for individuals and groups could improve patient knowledge, awareness, and self-management. [37] [38] [39] Motivational interviewing is appropriate to support patient self-management and has been shown to be more efficacious than conventional counseling in improving patient outcomes. 40, 41 Given current primary care practices in Quebec, the TRANSIT program is very ambitious, and much time and effort will probably be required to ensure full implementation. In the past decade, nurses have gradually been integrated into primary care clinics. However, collaborative practices are not widely applied. In Laval, few nurses and almost no pharmacists prescribe medication, adjust drug dosage, or request laboratory tests under a collective prescription. Medical clinics rarely include other primary care clinicians, such as nutritionists, psychologists, and kinesiologists, who are usually consulted in the private sector. The program may therefore be seen as an ideal model of primary care practice.
A structured participatory process for developing contextualized interventions
Participatory research has not often been used for selecting and developing interventions. 42 In our view, though, it has many advantages over traditional program development insofar as it involves a wide range of participants-patients, family members, clinicians, and decision makers-in every step. It enhances community input, provides contextual information on barriers and facilitating elements, fosters trusting relationships, facilitates participant buy-in to further studies, and enhances the translation of research findings into appropriate interventions. 26 Participatory research also facilitates social interaction and builds on the tacit knowledge of participants and the resources of their organizations. 43 The innovative aspect of the TRANSIT program thus lies not in its specific component interventions but in their contextualization by primary care actors. In the case of the TRANSIT research program, the fivestep participatory process helped focus research on primary care priorities with respect to CVD prevention. The programdevelopment process was initiated on the basis of priorities and challenges previously identified by the primary care community. 19 Participants could provide feedback on the pertinence and feasibility of the interventions throughout the process. When it was completed, other participants, who had not been involved in developing the program, played a role in providing qualitative validation. Participatory research created a communication space that made it possible to partner with the regional Committee on the Harmonization of Nursing Practices in Primary Care. It also made it possible to share contextual information on existing local and regional resources and programs, which would not have been addressed in conventional research. Finally, the qualitative validation of the program provided researchers with invaluable information on the impending introduction of in-house pharmacists in clinics and the computerized directory of health resources. The TRANSIT program thus reflects the priorities of primary care, optimally uses existing resources and appeals to health professionals.
Lessons learned and limitations
Participatory research is most potent when it involves the full range of possible participants. 18 Decision makers contributed by sharing their extensive knowledge of existing health care and community resources and providing logistic and financial support. Patients and family members contributed to the development of a patient-centered intervention program based on truly interprofessional collaboration. The process may have been intimidating for them, though. We therefore suggest future studies include activities aimed specifically at maximizing their input. Researchers played a pivotal role in the conception and conduct of this multi-step process, and a full-time dedicated coordinator with expertise in qualitative research was essential.
A large number of quality indicators were deemed appropriate to monitor implementation of the program. The RAND appropriateness surveys were not very effective in determining which indicators were most relevant and which could be discarded, perhaps because only a limited amount of time was allocated to the discussion of each one of them. In an implementation study, documenting each of the indicators would be extremely time-consuming. Future studies should, perhaps, include an additional step to allow participants to explicitly decide which indicators best suit their purposes. Additionally, the feasibility of documenting these indicators will have to be tested, and their reliability, validity, and responsiveness assessed. 44 Overall, the process was lengthy (lasting from May 2010 to September 2011) and relatively expensive. Patients, family members, and primary care clinicians receive no salary for performing research activities. The offer of monetary compensation explains, at least in part, the high participation rate in each step of the process. Participatory writing and qualitative validation furthermore require a dedicated research task force; although time-consuming (taking 16 months), these procedures further helped make the program more relevant.
Although the TRANSIT program is consistent with the findings of other studies on primary care, 45, 46 its application to different settings would require some adaptation to take into account their specific contextual features.
Conclusion
Following an innovative, multi-step, regional participatory research approach, primary care actors developed the TRANSIT program, a contextualized intervention program to optimize CVD prevention, and a set of quality indicators to monitor its implementation. In Phase III of the TRANSIT research program, a controlled cluster randomized trial will be conducted to assess the effectiveness of a facilitation process, compared to a passive diffusion approach, to implement the interventions program at a regional level. Change in process and clinical indicators after 1 year will be the primary outcome. If TRANSIT program found to be effective, this participatory process might be used to develop other health programs in primary care if program developers are open to building on community strengths and priorities. 
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